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1. FT will be readily allowed, that an apparatus capable of 
rendering perceptible, or, as it were, of magnifying the 


ſmalleſt, and otherwiſe unobſervable, degrees of natural as well 
as artificial electricity, is of great n the ſcience of 
3 clectricity in general, and eſpecially for the inveſtigation of 
atmoſpherical electricity, which by this means may be ren- 
dered very ſenſible and conſpicuous when it is not to be diſco- 
vered by common atmoſpherical conductors. This method is 
founded upon a particular uſe of my electropborus, which is a 
| machine well known to electricians. 
2. Whenever in obſerving the atmoſpherical electricity ne 
| 2 - degree of it can be diſcovered by the ordinary methods of per- 
- forming thoſe experiments, it is difficult to determine whe- 
ther any electricity at all does or does not exiſt in the atmo- 
ſphere at thoſe times; ſince it may exiſt, and the quantity of 
it only be ſo ſmall as not to affect the electrometers employed. 
An ordinary conductor, erected in the beſt manner for the pur= _ 
| Poſe of obſerving the atmoſpherical electricity, when the ſky is | 
. - free from electrical clouds, ſeldom or never ſhews any ſigns _. 3 
of electricity. In that caſe, therefore, if we rely upon the 7 ; "62 2 
common electrometers, even the moſt ſenſible, we muſt. con- © 
5 clude, that neither the conductor nor the atmoſphere, ſo high 
as the conductor reaches, contains any electricity; but by 
means of the apparatus I am going to deſcribe, it will be 
found, that the ſaid conductors are never entirely void of elec- 1 „ | 
| % ww; „„ trricity, 5 2 5 3 


46 On the Method of rendering very ſenfible 


tricity, and it muſt be conſequently concluded, that the air, 
which ſurrounds them, 1s alſo at all times cleQrified. This 
method not only ſhews the exiſtence of electricity, but gives 
alſo room to aſcertain' whether it is poſitive or negative, and 
that when the atmoſpherical conductor itſelf is not capable of 
attracting the fineſt thread; but if the conductor were to-ſhew 
any very ſmall attraction, then, by means of our apparatus, 
there may be obtained even ſtrong ſparks. 

3. The electrophorus in this caſe might perhaps better de- 
ſerve the name of electrometer, or micro-electrometer, but I 
had rather call it a condenſer of elefricity, for the ſake of uſing 

a word which expreſſes at once wy reaſon and cauſe of the 
phenomena to be treated of in this paper, as will be made 
evident in the ſecond part. 
The whole method may be 3 to the following few 
obſervations. + I. An electrophorus muſt be procured, the reſi- 
nous coat of which muſt be very thin, and either notat all elec- 
*trified, or, if electrified, its ing" be”: e extin- 
guiſhed. | | 

II. Its uſual metal plate my be laid upon this refinous and 
unelectrified plate, in full and flat contact; but care muſt be 
taken that it does in no point touch the lamina of metal _ 
which the reſinous ſtratum is uſually faſtened. 

NI. Thoſe plates being fo conjointly placed, a conducting 
communication, viz. a wire muſt be brought from the atmo- 
| 4 pherical conductor to touch the metal plate of the electro- 
phorus, and to touch that only. | 
IV. The apparatus muſt be left in that ſituation 65 a cer- 
tain time, v/z. till the metal plate may have acquired a ſuffi- 
cient quantity of electricity through the conducting commu- 
-nication, which brings it from the atmoſ N conductor 
very flowly. 

V. Laſtly, the conducting communication muſt be removed 
from the contact of the metal plate: the metal plate is 
then ſeparated from the reſinous one, by lifting: it up by its 
inſulating handle, after which it is in a ſtate of attracting, of 
electrifying an electrometer, or, if the electricity is ſufficiently 
ſtrong, of giving _ &c. at _ ſame time the atmoſpherical 

conductor 


* 
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conductor itſelf ſhews either no electricity at all, or exceeding 


ſmall ſigns of it. * 33 67 

4. It was mentioned above (IV.) that the conducting wire 
muſt be left in contact with the metal plate for a certain time, 
the length of which, however, is not eaſily determined, ſince 


it depends upon variable circumſtances. When the conductor 
itſelf ſhews no ſigns of electricity, then it will be neceſſary to 
leave the apparatus, as directed above, during eight, ten, or 


more minutes. But if the conductor itſelf is capable of juſt 
attracting a very ſmall thread, then it will be ſufficient to leave 
the apparatus in contact as above mentioned, for a few ſeconds 


only, in order afterwards to obtain from it very conſpicuous - 


electrical appearances. _ _ | | 7% 
5. Reſpecting the conducting communication between the 
atmoſpherical conductor and the metal plate, care ſhould be 
taken that it be made of the feweſt joints poſſible, or rather of 
one piece, ſince the difficulty of tranſmitting very ſmall quan- 
tities of electricity is conſiderably increaſed by every interrup- 


tion, and it may thereby be quite obſtructed, as is often the caſe 
when a chain is uſed for that purpoſe. | 


6. As for the electrophorus to be uſed, it muſt be farther re- 


marked, firſt, that its being. very thin, as mentioned above, is 


of great importance; it having been obſerved, that the thinner 


the reſinous ſtratum is, the greater quantity of electricity can 
be accumulated into the metal plate laid upon it; which is 


the caſe whether the electricity is brought to it from the atmo- 


ſphere, as in the abovementioned inſtance, or from any other 


electric power. The thickneſs of one-fiftieth of an inch, or 


that of a common coat of varniſh, is very proper; whereas 
if the reſin was an inch thick or more, the experiments would 
anſwer very badly. 


7. Secondly, the ſurface of the reſinous ſtratum, as well as 


the under ſurface of the metal plate, muſt be as plain and as 
ſmooth as. poſſible, in order that the two ſurfaces may coineide 
more perfectly when laid one upon the other. It is well known 
how much this circumſtance favours the effect of the electro- 
phorus; for this reaſon, in my publication on that inſtrument, 


8 | 1 recommended: 


— 
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I recommended it as a thing eſſential to obſerre : but this 
circumſtance is ſtill more eſſential when the ſame apparatus is 
to ſerve as a condenſer of electricity. 

8. Laſtly, it deſerves to be repeatedly and particularly ob 
ſerved, that the reſinous plate, when it is to be uſed for our 
experiment, ſhould be quite free from any the leaſt. . 
otherwiſe the experiments cannot be depended upon. If, 
therefore, the reſinous plate has been excited before, ſo as 
to remain in ſome meaſure electrified, all poſſible care ſhould 
be taken to deprive it of that electricity, which however is 
not eaſily done. The moſt effectual method of doing it to ex- 
poſe the reſinous plate to the hot rays of the ſun or to the 
fire, ſo that its ſurface may be ſlightly melted, by which means 
it will entirely loſe its electricity + The Aan of a candle, 
or of a piece of paper, will eaſily deprive the reſin of its elec- 
tricity, if its ſurface be paſſed over the flame. In order to ob- 
ſerve whether the — plate is quite free from any electri- 
city, the metal plate muſt be laid upon it, there it muſt be 
touched with a finger, and afterwards, being lifted up after the 
uſual manner, it muſt be prefented to a fine hair; for if the 
hair is not attracted, you may conclude, that the refinous plate 
has no electricity, and conſequently the apparatus is fit to be 
uſed as a condenſer of electricity. 
9. Were | aſked, to what degree the electricity might be 
condenſed, or how much the electrical ben could be 


* See the two Ce addrefſed 1 to Dr. PRIESTLEY, ant publiſhed-in the Scelte 
On intereſſanti of Milan for the year 1775- 
1 It has been believed for a long time, that to heat, and eſpecially to melt, 
ſulphur and reſins, was ſufficient to excite in them ſome electricity; but except the 
tourmalin and ſome other ſtones, which are really excited by heat alone, the 
retins and ſulphur never b:come electriſied by that means, except when they have 
by ſome means or other ſuffered any, friction. The miſtake, as Father peccarra 
obſerved, was occaſioned by this, viz. that even the leaſt friction of the hand, 
or other body, is ſufficient to excite ſuch ſabſtances in thoſe favourable circum- 
ſtances; without which friction, thoſe ſubſtances, melted and left to cool by 
themſelves, are ſo far from acquiring any clericiry, that. they loſe every veſtige 
of it in caſe they were excited before the fufion, as may be eafily proved by 
experiment : nor ought this to appear wonderful, fince fuſion or a ſtrong degree 
of heat renders Faw e . a conductor of clericiy, 


increaſed 
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m by this apparatus; Torordd anſwer, that it is not caſy 
to be determined, as it depends upon various circumſfances; „ SY 
however, caters paribus, the augmentation is greater in V .. 4 
tion as the body which ſupplies the metal plate with-theglee © ' = 
tricity has a greater-capacity,” and is larger in prop ERR. - - | ä 
electricity is weaker: Thus we obſerved above (F 2. and fol. RE: 
ling) that if the atmoſpherical conductor has barely power BET 
enough to attract a very fine thread, it is nevertheleſs capable — 

of 16folitig ſuch a quantity of electricity into the metal plate of 

the elefrophorus, as to let it not only actuate an electrometer, 1 

but even dart ſtrong ſparks. But if the ęlectrieity of theatmo-" 5 . 1 

ſpherical conductor is ſo ſtrong as to afford ſome ſparks, or to 85 

is the index of the eee os to five or fix 
then the metal plate of the electrophorus, which receives this WT } 

electricity from this conductor, according to our method, — 1 FCC. 
. the _ 1 1 C ( 

ree, aid will | r ſpark, yet it may 5 . 
perceived, that n ene is proportionably Tefs in 1 : A 
than in the other caſe. 'The' reaſon is, becauſe he Ry _ © 
cannot be accumulated beyond the greateſt degres, vis. when n on 
the electricity is increaſed ſo mut ” as to be every, HW 2} 
way. Therefore, according as the "highs , which ſup- F -.. + = 
- plies the condenſer, is heareſt*to the hi degree, the #4 a 
: f denſation is proportibnably leſs: but in 1 al thete is uu 
| need of a condenſer, ſince its principal uſe is to collect and 2a _—_E 

render ſenſible that ſmall quantity of _ which would 1 F 
otherwiſe remain imperceptible and unobſerved ef ar ou IE noms 
10. Whenever, therefore, the atmoſpherical conductor by 111 
itſelf gives ſufficiently ſtrong fi — of electricity, — ce 2 VVV _—_— 
nao occaſion! to uſe our condenfing apparatus. r RR 
7 the electricity is ſtrong, it — happens, that of the ? | 
electricity of the meta. plate i is impreſſed upon the reſin, in a 3 
which caſe the a acts as an clectrophorus, and cenſe- 4 | _ 
quently is unfit for our porpes (8 8.) 4 | „ 
17. In order to avoid ſuch e ene ThINE thought of B _—_—_ 
ſubſtitutin to the reſinous plate a plane, Which thould not be a | = 5 
perfect electrie, or quite impervious to electricity, but which | ä 
od bean * ſuch as — in a cer⸗- WY 2208 
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tain meaſure only, the free paſlage of the eleQric fluid through 
its ſubſtance. There are many conductors of this kind; as, 
for inſtance, a clean and dry marble flab, a plate of wood (like- 
wiſe clean and very dry, or covered with- a coat of varniſh, or 
wax) and the like. The ſurface of thoſe bodies does not con- 
tract any electricity, or if any electricity adheres to them, it 
vaniſhes ſoon, on account of their ſemi-· conducting nature; for 
which reaſon they cannot anſwer the office of an electrophorus, 
* therefore are more fit to be uſed as condenſers of electricity. 
2. Beſides the advantages above mentioned, there is ano- 
3 "which ariſes from ſubſtituting an imperfectly conductin 
plane to the reſinous plate, namely, that the metal plate 1 Ke 
upon. one of theſe does actually condenſe or acquire a greater 
quantity of electricity than when laid upon the reſinous plate, 
or other perfect electric; for ſince, as was ſaid above, 5 6. 
the thinner the reſinous nth is, the better it anſwers our 
purpoſe; in the caſe of a varniſhed or waxed board, this ſtra - 
tum becomes exceedingly thin, and it becomes nothing when 
an imperfectly conducting ſubſtance is uſed, ſuch as a marble 
ſlab, a very dry piece of wood, &c. 6 
13. On the other hand, care ſhould be taken, in chooſing the 
above mentioned plane, that it be not too much of a conducting 
nature, or capable of becoming ſo in a very ſhort time, it 
being quite neceflary, that the electricity ſhould find a conſi- 
derable degree of reſiſtance in going through its ſubſtance. In 
chooſing, or in preparing, ſuch a plane by drying, or other- 
wile, it is better tô render it too near to than too far from 
the nature of a non - conductor. A. marble flab, or a board 
properly dried, anſwers admirably well, and is preferable to 
any other plane: otherwiſe the reſinous plate of an electro- 
phorus is preferable to a common table or marble ſlab not pre- 
pared; for theſe bodies, being in ſome meaſure imbibed with 
moiſture, conduct much better than is neceſſary 
£5: © 0 be more particular, I ſhall add, Tow for this pu 
pole, it is better to uſe a flat piece of marble, and to Sd 
it againſt the metal plate, till they coincide ſo well as to 
ſhew a. ſenſible coheſion between them. Afterwards the 


piers, of marble ſhould be e for ſeveral days. to — 
4 heat 
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heat of a warmed place, ſuch as an oven, a chimney, &c. in 
order to expel the 5 and to render it quite fit for our 
experiments (S 12. 1 7 The marble, thus prepared, will 
continue dry for a conſiderable time, except it be long expoſed 
to very damp air. As for the ſmall quantity of 'moiſture which 
the marble may accidentally and ſuperficially attract, it may be 
removed by expoſing it to the ſun, or to a fire, or even by 
wiping it with a dry _ _ cloth, Nr to the per- 
— of experiments. El ACSC. 

. /It is not every A of ürzle that w vin wet 
ai for this purpoſe. The old marbles, which have 
been long preſerved in dry places, anſwer better than thoſe 
which have been recently dug from the quarry. The dif- 
ference of the ſpecies of marble is alſo of confequetice in this 
buſineſs; I have found ſome marbles which, without any 
preparation, anſwer vaſtly well, whereas others will not do 
near ſo well, even when properly prepared; excepting, how- 
ever, when they are preſer ved hot during the experiment; for, 
in that caſe, they anſwer better than the beſt pieces of marble 
that are not preſerved hot. It is always 1 to warm 
the marble previous to the experiment. n e 

16. Inſtead of preparing the piece of mel by a long con- 
W heat, it will be ſufficient to give it à coat of copal var- 
niſh, or amber, or lac varniſh : after which it muſt be kept in 
an oven for a ſhort time. By this means even the worſt ſort f 
marble anſwers very well, even without previouſly warming 
or keeping it hot during; the experiment. 

17. By means of the varniſh even a metal plate may be uſed 
inſtead of the marble. This ſhould be firſt 1 flat by grind- 
ing it againſt the upper plate, and then it muſt be vine: 'but 
rather thicker than when the varniſh is laid upon the tnarble? 
In this cafe both the plates might be varniltied, though i ir is 

ſufficient to varniſh one of them. 
158. Here it may be ſaid, that in fact we are returned 5 1 | 

| electrophorus. This is true; and indeed the varhiſhed metal, 
or marble, or wood, may be excited by a very flight friction, 
5 even: n ſometimes by: the * laying of che metal Plats upon it, 7 
ene H 2 eſpecially 


e Meth ed of rendering wery ſinfible + 
Fetter they are hot; hence there is no occafion to 
Hr em, when they are good for the purpoſe, leſt they 
ſhould be ſo well prepared as to be al 8 and then act 
like an electrophorus. 

19. However, the clog which. Aa varniſhed plate has. 
above the common electrophorus are, 1. that the varniſh is 
always thinner than the common reſinous ſtratum of an electro- 
phorus. 2. That the varniſh acquires a more ſmooth and plain 
ſurface ; hence the metal plate may be mare. ne and to 
wore advantage, adapted to tt. 

20. Inſt — — gy 


0 | 


more than haps a fli warming. Tie Alka — 
detter for this purpoſe an thoſe made of cotton or wool, and 


232. I muſt not omit to mention allo that the apf 55 
| „„ 
pper, viz. to the metal plate, which 

is furniſhed with a glaſs handle inſtead of the marble or other 
plate, which in that caſe becomes uſeleſs : for in its ftead a 
plane of any kind may be uſed, ſuch as a common wooden or 


le table, even not very dry, a piece of metal, a book, or | 


other uctor, whether perfect umperfed, It being on | 
neceſſary that its ſurface be flat. = 7, 
42 nothing more is requiſite for our experiment than 
— W 


hh 


Le 
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other, ſhould find ſome reſiſtance or oppoſition in either of 
the ſurfaces, as will be made more evident in the ſecond part: 
It is immaterial whether tlie non · conducting or — 


ſtratum be laid upon one or the other of the planes, it being 
2 they ſhould coincide very well together, 


NCT cannot be eaſily obtained when a common table is uſed 
for one of the planes, which is the only reaſon why it is better 
to uſe two planes which have been worked flat by grinding one 


upon the other, and one of them varniſhed, &. A ſingle 


—— plate, covered with ſilk, with three ſilk ſtrings faſtened 
to it by way of mwanmmmme nenen, uſed or 

experiments. : 

itherto we 3 . the Wk of our cn in 


down by the atmoſpherical conductor *. But this, th 
principal; is not the only uſe — may 


applied. It ſerves likewiſe to 
when this is ſo weak as not to be difcoverable- 
means, which happens in various t 
e 16. 


24. A Leyden phink cee eee 


its coated ſides three or four times with the di 
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* Here it wt be proper to ab remarkable obſervation aer De 
made on the atmoſpherical electricity with the help of the condraftr. The late 


Mr, cax rox and others affirmed that they had obtained ſtronger ſigns of electrieity 


from their atmoſpherical apparatus at the time of an aurora borealis, than at other- 
times; but various other philoſophers doubted of the influence of ele&ricity 
in that meteor, and ſome abſolutely denied it. I myſelf was much in doubt 


about it; but at preſent Mr. can ronꝰs aſſertion ſeems to be eſtabliſhed beyond a 
doubt, as Thave obſerved. by actual experiment. During the ſtrong anrura borealis, 


which appeared in the night of the 28th of July, 1780, 58 li * 4 which rifing gra- 
eee 5 
the bende with a reddiſh light, the weather being clear and windy 5 dur con- 


denſin ALD being applied to an atmoſpherical conductor, gave ſine bright 
14 8 F „ at other times, that is, in clear weather, and at © hour of 


* night, the ſame apparatus afforded either no ſparks at all or ex- 
obs, th reaſon of which iy eg the ff uber re ot | 


— "+ . : 
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| e the weak atmoſpherical electricity, which is brought | 


clock, and enlightened 5 


Ahn Ia . I, | og ; 


ä 
: 


| 54 On the Methbd of rendering very ſenſible ' 


if you touch with the knob of it the metal plate of our con- 
denſer, when properly ſituated / via. upon an imperfectly con- 
ducting: plane, &c.) and immediately after take up the ſaid 
plate, this will be found to give very conſpicuous ſigns of elec- 
tricity, which ſhews- that the Leyden phial is not quite de- 
prived of electricity as it appeared. But if the phial was left 


1o far charged as juſt to attract a light thread, then if the metal 
plat . were to be touched by the knob of it, even for a moment, 

x would afterwards, hen tufted up, give a ſtrong ſpark, and if 
then it were to be touched again by the knob of the phial, it 


would afford a ſecond ſpark hardly ſmaller than dos former, 
and thus ſpark after 18 may be ben ga _ oy time, 
which is a very ſurprizing experiment. 

This method of producing ſparks by means [nn mint; which 
is not charged ſo high as to give ſparks of itſelf, is very conve- 
_ for various pleaſing experiments; as, for inſtance, that of 

hting the inflammable air- piſtol, or lamp, contrived by me, 
deal when a perſon is provided with one of thoſe phials, 
prepared after the manner recommended by Mr.  TiBERIvs: 
CAVALLO*, which when charged may be carried in the pocket 
for a long time. Thoſe phials, as — retain a ſenſible heme 
for ſeveral days, will retain - an. inſenſible one for weeks or 
months. I mean, by an inſenſible charge, ſuch as cannot be 
diſcovered but by the help of the condenſer, in which caſe it 
becomes more than ſenſible, and. ſufficient for Wenner 


of the inflammable air-piſtol; . iz 20 5 


25. Secondly, Suppoſe you have an Geggest machigt 6: 
badly in order that its conductor will not afford any ſpark, but 
will aſt attract a thread; then if you let this conductor touch 
the metal plate of the condenſer, and after ſuffering it to 


oontinue in that ſituation for a few minutes, whilſt the machine 


is kept in motion, lift UP) the metal Platt, you will obtain 


from ĩt a ſtrong ſpark. b 45 


26. Thirdly, In caſe: the elerical — aQts very 


well, but its conductor is ſo badly inſulated, that it will 


not give any ſparks, as when the conductor touches pots: n 


* See his T on Electricity. 


of 
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of the room, or when a chain falls from it upon the table; 
then if you let the ſaid: conductor in that ſtate n the metai 
plate of the condenſer, whilſt the electrical machine is in 
action, the plate will afterwards give ſufficiently ſtrong fi 
of electricity, which ſhews the great power this appamtngÞ 
of drawing and condenſing the ele&ricty:. © nm 14 1 7 
27. Fourthly, The, uſual way of rubbing! divers bodies, and 
then preſenting them to an electrometer in order to examine 
their electricity, is often inſufficient, that is, it makes the expe- 
rimenter believe, that a body has not acquired auy electricity 
at all, only becauſe the quautity of it is too ſmall to affect an 
electrometer. In this caſe it is very advantageous to rub thoſe 
bodies with the metal plate of our apparatus, which plate for 
this purpoſe muſt be naked; for if the plate be afterwards pre- 
ſented to an electrometer, this will be electrified conſiderably, 
however little electricity the rubbed. bodies themſelves may 
have acquired. The quality of this electricity, viz. whether it be 
| poſitive or negative, may be eaſily aſcertained, ſince the electri- 
city of the metal plate muſt be the contrary of that acquired 
by the body rubbed upon it. Mr. CAVALLO alſo made uſe of 
this method to diſcover the electricity of certain bodies "i 
But there is a better method, to be uſed in caſe the bodies to 
be examined are not eaſily adapted to the metal plate, Which 
method neither Mr. CAVALLo nor others have known. This 
is the following. The metal plate being laid upon the im- 
perfectly conducting plane, the body to be tried is rubbed 
againſt, or is repeatedly ſtroked, upon it; which done, the 
late is taken up, and is examined by an electrometer. If the 
5 tried by this method is a piece of leather, a. ftcing, 2 
Bo of cloth, or velvet, or other imperfect conductor of the | 
like ſort, the plate will be certainly found electrified, aud in- 
comparably more by this means than if it were ſtroked by the 
ſame bodies, whillt ſtanding inſulated, in the air. In ſhort, by 
either of thoſe methods you will obtain ſome electricity from 
ſuch bodies as could hardly be expected to give any, even when 
they are not very dry. Indeed, coals and metals excepted, 
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gSee his Treatiſe on Electricity, pert IV. chap. v1. 


every 
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other body will give ſome electricity. I can. 8 ſay, 


every Fe 
that I have often obtained ſome electricity even hy bing the 


metal plate with my naked hand. 
28. It has been queſtioned, awhichar evaporation, A 
mentation, &c. produced any electricity, and the inveſtigation” 


is of conſequence for determining ſomething certain about 
the atmoſpherical electricity. I know that various perſons have | 


attempted in vain to diſcover electricity in thoſe caſes. Some ex- 
periments of mine relating to this purpoſe had alſo failed; never- 
theleſs, I entertained ſome hopes of ſueceeding, as 1 had for a 
great while i a ned, that efferveſcence, diſſolution, evapora- 
tion, &c. by d 
particles of bodies, ought to have inereaſed or diminiſhed the 
capacity of the bodies contiguous to thoſe in action, and con- 
ſequently ought to have occaſioned in ſome caſes a rarefaction, 
and in others a condenſation of the electric fluid. Being per- 
ſuaded of this theory, I thought that the electricity produced 
in thoſe caſes was not diſcovered, partly becauſe of its ſmall | 
zantity,” and partly becauſe the infulation was almoft' de- 
by che vapours that roſe, and I im magined, that by 


| accuracy. and by multiplying this," the, eee een, 
I E 


ſome time or other diſeover eit ®, oel 
two years ſince, that having gradually been — to i; 
the electricity to a great degree by means of the above deſeribed 


apparatus, I again "eltought of repeating my old experim 
about the evaporation, &c. and entertained — better hopes 


of diſcovering ſomething new about it, almoſt foreſeeing the 


event; but various occupations deferred thoſe experiments all 
the months- of March and April of the preſent year MY 
when being at Paris, in company with ſome members o 

Royal Academy of Sciences, I at laſt ſucceeded in obtaining 
clear figns of . nay and even the ſpark, from the 
W aß water, from the fimple combuſtion of coals, || 


. All n in Lai aber 
1769, and entitled, De wi attrafive iguis n ac pheamamenis iu pendentibay, ad 
Ks BAPTISTAM BECCARIAM, &c. 
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and from various efferveſcences, as thoſe which Produce 1 in- 


flammable air, fixed air, and nitrous air. 

29. I ſhall finiſh the firſt part of this paper with obſerving, chat 
beſides the abovementioned uſes, to which our condenſing ap- 
paratus may be applied, the various experiments which may. be 
made with it throw great light upon the theory of electric 
atmoſpheres in general, of which we are going t to treat in the 
dend oat 
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ſhewn 'how .caſily: a metal plate, or N — 3 plain 
ſurface, when properly fituated; can draw the electrie fluid 
upon itſelf from a Weak atmoſpherical electricity, from a Ley- 
den phial, &c. ſo as to render its effects much more conſpi- 
cuous and vigorous. It is nom neceſſary to give an ee e 
of thoſe e the theory of which will greatly facili- 
tate the practical performance of this ſort of experiments. 
? 22 0 The whole: matter, therefore, may be reduced to — 
2. that the metal plate has a much greater capacity for hold- 
— electricity in one caſe, vix. when it lies upon a proper 
plane (as mentioned in § 11. 12. 220) than when it ſtands quite 
laſulated, as when it is ſuſpended in the air by its ſilk ſtrings 
or inſulating handle, or when it ſtands _ an W 
ſtand, as a thick ſtratum of reſin or the likbkeee. 2 
332. It is eaſy to comprehend, that — the capaci ity of 
holdin; g * is greater, _ the intenſity of — 
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is proportiopably leſs, viz. a greater quantity of electricity is 
m that caſe e in order to _ its bag ne to a given 
degree; ſo that the capacity is inverſely. as the intenſity, b 

which word I mean the endeavour by which the electricty of 
an electrified body tends to eſcape from all the parts of it, to 
which tendency or endeavour the electrical phenomena of at- 


traction, repulſion, and eſpecially the degree of g jor a 


an electrometer, correſpond. 
33- That the intenſity of electricity muſt be inverſely propor- 


tional to the capacity of the body eleQrified, will be clearly 
exemplified by the following experiment. Take two metal rods” 
of equal diameter, but one of them a foot, and the other five 
feet long ; and let the firſt be electrified fo high as that the 
index of an electrometer annexed to it may be elevated to 60*;_ 
then let this electrified rod touch the other rod, and in that caſe. 
it is evident, that the intenſity of the electricity, by being parted 
between the two rods, will be diminiſhed in proportion as the ca- 
pacity is increaſed ; ſo that the index of the electrometer, which 
before was elevated to 6095 will now fall to 10%, vis. to one-fixth 
of the former intenſity, becauſe now the capacity is fix times 
greater than when the ſame quantity of electricity was con- 
fned to the firſt rod alone. . the ſame. reaſon, if the. ſaid. 
quantity of electricity was to be communicated to a rod: ſixty. 
times lo r, ts. intenſity would be diminiſhed to one degree ; 
and, on the contrary, if the electricity of this. long conductor 
was to be contracted into the fixtieth part of that capacity, * 
intenſity would be increaſed to 60. 

34. Nom not only conductors of different bulk have Gifs: 
ferent capacities for holding electricity, but alſo the capacity of 
the fame conductor may be increaſed or diminiſhed by various 
circumſtances, ſome of which have not yet been properly con» 
ſidered. It has been obſerved, that the capacity of the ſame 
conductor is increaſed or diminiſhed in. proportion as its ſurface 
is enlarged or contracted, as is ſhewn by Dr. #RANKLIN' 's expe· 
riment of the can and chain, and various other ex 


from ue it has: 2 concluded, _ the: AY of con- 
ductors 
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ductors is in Proportion e to theit lurface, and not to their outs 


tity of matter. 
5. This conchiſion is tre, bur Ae ner Ser beef che 


is theory, fince even the extenſion contributes to increaſe 


the ca ; To that of two conductors, which have equal but 


diſſimilar Erwess, that Which i is the more extended in lenp — 
has the greater capacity In ſhort, it appears from all 
experiments Hitherto made, that the capacity of conductors i is 
in proportion not to the ſurfaces in general, but 16 1h ſurfaces 
which are free, or uninfluenced by an homologous atmoſphere. 2 
36. But that which cores fiearer to our caſe is, that the 
capacity of a conductor, which has neither its form nor ſurface 


altered, is increaſed when, inſtead of remaining quite inſu- 


lated, the conductor is preſented to another conductor not inſu- 


lated; and this increaſe is more conſpicuous, according as the 
_ of thoſe conductors we me, and come nearer t6 each 
er. 


ther conductor whatever, I call it -# 6 njugate conductor. 
37. The eireumſtance mentioned uu the precediny paragraph 
Which augments prodigiouſſy the * cap ori 


ductors, is that which I find to have been Beg rineipally { 


overlooked, far from any advantages having been deduced from 
it; but tr us begin with thoſe experiments which ſhew this 


increaſed capacity in the ſimpleſt manner. I take, for example, the 
metal plate of an electrophorus, and holding it by its inſulating 
handle in the air, eleckrify it {6 high” the the index of an 
harp annexed to it might be elevated to G, "then Tower-- 
Fn, —— metal plate by degrees towards a table or other con- 
in ſurface, Tobſervethat the index of the eloirotitettr” 


Notwith 
this appearanes, the fürchte of drt) n e N 
maitis the ſame, except tile ſuid plate be brought ſo neuf the” 


fil unt from 6 to'50*, 405, 300 K. 


table as to ocean a tranſmiſnon of the eleQricity from the 
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former to the latter; at leaſt the quantity of electricity will 
remain as much the ſame as the dampneſs of the air, &c. will 
permit. The decreaſe, therefore, of intenſity is owing to the 
increaſed capacity of the plate, which now is not inſulated 
folitary but conjugate. In proof of this propoſition, if the 
plate be removed gradually farther and farther from the table, it 
will be found, that the electrometer riſes again to its former 
ſtation, namely to 60, excepting the loſs of that quantity of 
electricity, which during the experiment muſt have been more 
or leſs imparted to the air, ka. = 50, l 
- 38. The reaſon of this phenomenon is eaſily derived from the 


action of electric atmoſpheres. ' The atmoſphere of the metal 


plate, which for the preſent I ſhall ſuppoſe to be electrified 
poſitively, acts upon the table or other conductor whatever to 
which it is preſented; ſo that the electric fluid of the table, 
agreeably to the known laws, retiring to the remoter parts of 
it, becomes more rare in thoſe parts which are expoſed to the 
metal plate, and this rare faction becomes greater the nearer the 
electrified metal plate is brought to the table. If the metal 
plate is elerified negatively, then the contrary effects muſt 
take place. In ſhort, the parts immerſed into the ſphere of 
action of the electrified metal plate, contract a contrary electri- 
city, which accidental electricity, making in ſome manner a 
compenſation for the real electricity of the metal plate, dimi- 
niſhes/ its intenſity, as is ſhewn/by the depreſſion of the elec- 
trometer (8 37.) 7CCCCCCCCCCCCCCTCCCC ny fo acl logo 
39. The two following experiments will throw more light 
upon the reciprocal action of the electric atmoſpheres. , Firſt, 
ſuppoſe two flat conductors, electrified both poſitively. or both 
negatively, | to be preſented towards, and to be gradually 
brought near, each other: it will appear, by two annexed 


_ elerometers, - that the nearer thoſe two conductors. come to 


1 
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each other, the more their intenſities will increaſe; which 
ſhevvs, that either of the two conjugate conductors has a much 
leſs capacity now than when it was ſingly inſulated, and out 
of the influence of the other. This experiment explains the 
reaſon why an electrified conductor will ſhew a greater intenſity 


14411101 when 
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when. it comes to be contracted into a ſmaller bulk; and-alſo; 
why a long extended conductor will ſhew a leſs intenſity than a. 
more compact one, ſuppoſing that their quantity of ſurface- 
and of electricity is the ſame; beeauſe the homologous atmo 
ſpheres of their parts inter fers leſs with - each- other in the 
former than in the latter caſe. | 
40. Secondly, Let the preceding experiment be repeat ted⸗ 
: - with. this variation only, . viz. that one of the flat conductors! 
be electrified poſitively, and the other negatively :» the effects 
then will be juſt the reverſe of the preceding, viz. the inten- 
ſity of their electricities will be diminiſhed, becauſe their capa- 
cities are increaſed, the nearer the conductors come to each other. 
41. Let us now apply the explanation of this laſt experi- 
ment to the other experiment mentioned in & 38. viz. that of 
bringing the electrified metal plate towards a conducting plane 
which is not inſulated; for as this plane acquires a contrary- 
electricity, it follows, that the intenſity of he metal plate's. 
electricity muſt be diminiſhed ;., hence the annexed electrometer 
is depreſſed according as the capacity of the plate is increaſed, 
and conſequently the plate in that caſe mel receive a Sander 


quantity of electricity. 5 


42. This matter may be dsa till more nicks by: lte 
"lating the conducting plane, whilſt the other electrified plate is: 
upon it, and afterwards ſeparating | them; for then both tlie 
metal plate and the conducting plane (which may be called the 
inferior plane) will be found electrified, but poſſeſſed of con- 
1 electricities, as may be aſcertained by electrometers. 26 

If the inferior plane is inſulated firſt, and then the 
deckrißed plate is brought over it, then the latter will cauſe- 
an endeavour, in, the former to acquire a contrary electricity, 
which, however, the inſulation, prevents from taking place; 
hence the intenſity of, the electricity of the plate is not -dimi-- 
niſhed, at leaſt. the electrometer will ſhew à very little and+ 
almoſt.imperceptible depreſſion, which ſmall depreſſion is'owing 
to the imperfection of the inſulation of the inferior plane, and 
to the ſmall rarefaction and condenſation of the electric fluid, 


e may take place in different parts of the ſaid infrrior. 
„ ole plane. 
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plane. But if in this ſituation the inferior plane be touched fo 
as to cut off the inſulation for a moment, then it will imme- 
diately acquire the contrary olectricity, and the Intenſity 1 in the 
”—_ plate will be diminiſhed. . 
If the inferior plane, inſtead of being inſulated, wets- 
itte? a non - conducting ſubſtance, then the ſame phenomena 
would happen, vis. the intenſity of the electrified metal plate 
laid upon it would not be diminiſhed. This, however, is not 
4 the caſe; for if the ſaid inferior non- conducting plane 
is very thin, and is laid upon a conductor, then the intenſity 
of the electrified metal plate will be diminiſhed, and its —_ 
will be increaſed by being laid upon the thin infulating- 
ſtratum; becauſe in that caſe the conducting fubſtance, whic 
ſtands under the non-conduCting ſtratum, acquiring an elec- 
tricity contrary to that of the metal plate, will diminith its 
intenſity, &c. and then the inſulating ſtratum will only dimi- 
niſty the mutual action of the two atmoſpheres more or leſs, 
according as it keeps them more or leſs aſunder. i 
45. The intenſity of electric action of the metal plate, which 
diminiſſies ly as it is brought nearer and nearer to a eon- 
ducting plane not inſulated, becomes almoſt nothing when the 
plate is nearly in contact wirh the plane, the compenſation or 
aceidental balance being then almoſt perfect. Hence, if the 
inferior plane only oppoſes a ſmall reſiſtance to the paſſage 
of the electricity 9 ſuch reſiſtance is occaſioned by a thin 
electric ſtratum, or by the plane's imperfect conducting nature, 
as is the caſe with dry wood, marble, &c.): that reſiſtance joined 
to the interval, however ſmall, that is between the two planes, 
cannot be overcome by the weak intenſity of the electric Fark of 
the metal plate, which on that account will not 5 k 
to the inferior plane (except its electricity were very power- 
ful, or its edges not well rounded) and will rather ee 
its electricity; ſo that, being removed from the inferior 
plane, its electrometer will nearly recover its former height. 
Beſides, the electriſied plate may even come to touch the 
imperfectly conducting plane, and may remain in that ſitua- 


tion for ſome time; in which caſe the intenſity 1 
almoft 
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almoſt to e the electricity will paſs to the inferior plane 
exceedingly ſlowly. 4 | ; | 

46. But the caſe will not be the ſame if, in performing this 
experiment, the electrified meta), plate be made to touch the 
inferior plane edgew!/e ; for then its intenſity being greater 
than when laid flat, as appears by the electrometer, the clec-- 
. tricity eaſily overcomes. the ſmall reſiſtance, and paſſes to the 
inferior plane, even acroſs a thin ftratum *; becauſe the elec» 


tricity of one plane 1s balanced. by that of the other, only in- 
proportion to the quantity of ſurface which they oppoſe to 
each other within a given diſtance : whereby when the metal 
plate touches the other plane in flat and ample contact its elec- 
tricity is not diflipated. This apparent paradox. is clearly en- 


plained by the theory of electric atmoſpheres, 


47. What looks more like a paradox is, that neither will | 


the touching the metal plate with a finger, or with-a-piece of 
metal, deprive it of all its electricity, . whilſt ſtanding upon 


the proper plane; ſo that it generally leaves it ſo far electriſied 


that, when it is afterwards ſeparated from that plane, it will 


ſtill afford a. ſpark. Indeed this phenomenon could: not; be ex- 
plained upon the ſuppoſition that the finger: or the metals were 
perfect conductors. But ſince we do not kno of any perfect 


conductor, the metals or the finger, oppoſe a reſiſtance ſuffi- 


cient to retard the immediate diſſipation of the electricity of the 


* This explanation, properly applied, renders evident the actions of points in 
general. Properly ſpeaking, a pointed conductor, not inſulated, when preſented 


to an ele<trified body, has nor in itſelf any particular virtue of attracting elec- 


tricity, . It acts only like a conductor not inſulated, which does not oppoſe any 
reſſiſtance to the paſſage. of the electric fluid. If the ſame conductor, inſtead of 
being pointed, was to preſent a globular or flat ſurface to the electriſſed body, 
neither would it in that caſe oppoſe a greater reſiſtance to the paſſage of the 
electricity, But the reaſon why the electricity will not paſs nearly ſo eaſily from 
the electriſied body to the conductor when. it is flat or globular, as when ĩt is pointed, 
is becauſe in the former caſe the intenſity of the electricity in the electrißed body is 
weakened by the oppoſed flat ſurface, which, acquiring the contrary electricity, 


compenſates the diminiſhed: intenfity incomparably more than a point can. Tt 
ars, therefore, that it is not the particular property of a point or of à flat 


fur face, but the different ſtate of the electriſied body, that makes it part with its 
electricity eaſſer, and from a greater diſtance, when a pointed conducting ſubs. 


| Rtance; than when, a flat or globular one is preſented to it. 
N : i 1 i 
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plate, which is in that caſe actuated by a very ſmall degree of in- 
tenſity or endeavour of expanding; ſo that ſuppoſe, for inſtance, 


that the piece of metal, or the finger by touching the plate, 


took off ſo much of its electricity as to reduce the intenſity of 
the remainder to the fiftieth part of a degree; this remain- 
ing electricity would then be almoſt nothing; but when the 
plate, by being ſeparated from the inferior plane, has its capa- 
city ſo far diminiſhed as to render the intenſity of its electricity 
100 times greater, then the intenſity of that remaining electri- 
city would become of two degrees or more, v2. ſufficient to 
afford a ſpark. | 1 e 

48. Hitherto we have conſidered in what manner the action 
of electric atmoſpheres muſt modify the electricity of the me- 


tal plate in its various ſituations. We muſt now conſider the 


effects which take place when the electricity is communicated 
to the metal plate whilſt ſtanding upon the proper plane. The 
whole buſineſs having been proved in the preceding pages, it 
is eaſy to deduce the applications from it; nevertheleſs, it will 


| be ufeful to exemplify it by an experiment. Suppoſe: that a 


Leyden phial or a conductor were ſo weakly electrified that the 
intenſity of its electricity was only of half a degree or even 
leſs: it the metal plate of our apparatus,” when ftanding upon 
the proper plane, was to be touched with that phil or con- 
ductor, it is evident, that either of them would impart to it a 


quantity of its electricity, proportional to the plate's capacity, 


viz. ſo much of it as ſhould make the intenſity of the electricity 
of the plate equal to that of the electricity in the conductor 
or phial, ſuppoſe of half a degree; but the plate's capacity, 
now that it lies upon the proper plane, is above 100 times 
greater than if it ſtood inſulated in the air, or, which is the 
tame thing, it requires 100 times more electricity in order to 
ſhew the ſame intenſity; therefore, in this caſe it muſt require 
upwards of 100 times more electricity from the phial or con- 
ductor. It naturally follows, that when the metal plate is after- 


. wards removed from the proper plane, its capacity being leffened 


fo as to remain equal to the rooth part of what it was before, 
the intenſity of its electricity muſt become of 50? ; ſince, agree- 


| x aVbly 
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ably-to the ſuppoſition, the intenſity of the electricity in the 
phial or eonductor was: of half a degree. „ 
49. A conductor that is electriſied whilſt it ſtands in full and 
ample contact with another proper conductor, as above ſpeci- 


fied, and is afterwards ſeparated from it, ſhews the ſame phe- 
nomena that are exhibited by a conductor, which, after being 


electrified, is contracted into a Imaller bulk, or contrariwiſe, 


like Dr. FRANKLIN's experiment of the can and chain ($ 35.) 


. 


| 50. Ia. mall quantity of electricity applied to the metal plate 
of the condenſer enables it to give a ſtrong ſpark, it may 
be aſked, what would a great quantity of electricity do? The 
anſwer is, that it would do nothing more, becauſe, when the 


electricity communicated to the metal plate is fo ſtrong as to 


overcome the ſmall reſiſtance of the inferior plane, it will be 
diſſipated. 47 115 Tp 


51. After all that has been ſaid in the preceding pages, 


it may be eaſily underſtood, that if the metal plate of our con- 
denſer can receive a good ſhare of electricity from a Leyden 
phaal ®, or from an ample conductor, however weakly electri- 
fied; it cannot receive any conſiderable quantity of it from a 
conductor of a ſmall capacity ; for this conductor cannot give 
what it has not, except it were continually receiving a ſtream, 
howſoever ſmall, of electricity, as is the caſe with an atmo- 
ſpherical conductor, or with a prime conductor of an electrical 
machine, which acts very poorly but continues in action. In 
thoſe caſes it has been obſerved above (& 4. 25.) that a conſi- 
derable time is required before the metal plate has acquired a 
ſufficientquantity of -cleftricity.. 2 1 1 


52. As an ample conductor, weakly electrified, imparts a 


conſiderable quantity of electricity to the metal plate of our 
ks: 11 7 Bf: 3-7 * FFF r n 
** In my Paper on the Capacity of ſimple Conductors is ſnewn the great capa» 
city. of a Leyden phial in compariſon to its bulk, juſt becauſe the electrieity, 
which is communicated to one of its farfaces, is balanced by the contrary electri- 
city of the oppoſite ſurface. There I ſhew, that the capacity of 16 ſquare inches 
of coated ſurface is equal to the capacity of a conductor made of ſilvered oytio- 
drical ſticks, and nearly 100 feet long, the capacity of which is ſo great that its 
+ gpark occaſions a ſhock conſiderably 115 N ; 1 
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66 Of the Method of rendering very ſenſbir 
condenſer, ſo that when the ſaid metal plate is afterwards ſepa- 
rated from its proper plane, the electricity in it appears muck 


condenſed and vigorous ; ſo when the fame metal plate con- 
tains a ſmall quantity of electricity, and ſuch as cannot give a 
| ſpark or affect an electrometer, that electricity may be rendered 
very confpicuous by communicating it to another ſmall metal 
plate or condenfer. | 63 2 5 8 

Mr. cAVALLo was the firſt who thought of this improve- 
ment, which he derived by reaſoning upon my experiments. 
He actually made a ſmall metal plate not exceeding the ſize of a 
ſhilling: this ſecond condenſer is certainly of great uſe in many: 
caſes, in which the electricity is ſo ſmall as not to be at all, or 
not clearly, obſervable by my method or a firſt condenſer only, 
as has been evidently proved by ſome experiments we made 
together. Sometimes the uſual metal plate of my condenſer: 
acquired ſo ſmall a quantity of electricity, that being after- 
wards taken up from the inferior plane, and preſented to an 
extremely ſenſible electrometer of Mr. cavaLLo's conſtruction, 
it did not affect it. In this caſe, if the ſaid metal plate, thus 
weakly electrified, was made to touch the other ſmall plate 
properly ſituated, and that was afterw¾ards brought near an 
electrometer, the electricity was then generally ſtronger than 

what would have been fufficient to aſcertain its you is 40648 
Now, if by the help of both condenſers the intenſity of the 
electricity has been augmented 1000 times, which is by no: 
means an exaggeration, how weak muſt then be the electricity 
of the body examined? how ſmall muft that electricity be 
which is produced by rubbing a piece of metal with one's 
hand, ſince when this electricity is condenſed by both con- 
denſers, and then is communicated to an electrometer, it can 
hardly affect that inſtrument ? Yet it is ſufficient to afford con- 
viction, that the metal can be.ele&rified by the friction of a 
perſon's hand. Some years ago, viz. before the diſcovery of 
our condenſer, and of Mr. cAvALLo's ſenſible electrometer, 
we were very far from being able to diſcover ſuch weak excita- 
tions; whereas, at preſent, we can obſerve a quantity of elec- 
tricity incomparably ſmaller than the ſmalleft obſervable at 

thoſe times. | | 0 | 
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INS 28. I mentioned, that after various attempts I at laſt 
ſucceeded in obtaining undoubted ſigns of electricity from the 
ſimple evaporation of water, and from various chemical effer- 
veſcences; but as this is a fact not leſs intereſting than new, 
it ſeems proper to ſubjoin in this place a faithful account of the 


experiments made for that purpoſe. The firſt ſet of experi- 


ments were made at Paris, in company with Mr. LavorslER 
and Mr. DER LA PLACE, two intelligent philoſophers and mem- 
bers of the Royal Academy of Sciences. After I had ſhewn 
them my experiments with my condenſer, they, as well as 
myſelf, began to entertain hopes of ar Ag the experi- 
ments on the evaporation, &c. Accordingly Mr. Lavorsitr n 
ordered a large condenſer with a marble plane to be made. The 


-frſt experiment I attempted with this inſtrument, in company 


with Mr. DE LA PLACE, proved unſucceſsful ; but the weather 
at that time was bad, the room was narrow and full of va- 


pours, and the apparatus was not quite in proper order. 
Mr. DE LA PLACE and Mr. LAvolsikR repeated thoſe experi- 


ments in the country, and then they were attended with fuc- 
ceſs, which incited us to repeat and diverſify the experiments, 


by which means the diſcovery was compleated ; having ob- 


tained unequivocal ſigns of electricity from the evaporation of 
water, from the ſimple combuſtion. of cogls, and from the 
efferveſcence of iron filings in diluted vitriolic acid. This ob- 


ſervation was made the 13th of April of the preſent year 1782, 


and the experiments were performed in the following manner. 
In an open garden a long metal plate was inſulated, which, 
by means of a large iron wire, was made to communicate 


with the metal plate of the condenſer laid upon the piece of 


K 2 mimarble, 


marble, which was ds Fame warm 171 * lighted 
coals ſet underneath. This done, ſome — con- 
taining burning charcoal, were placed upon the large inſulated 
plate. The combuſtion of the coals was helped by a gentle 
wind. Some minutes after, the iron wire; by which the large 


inſulated plate was connected with the metal plate of the con- % 


denſer, was taken off; then the metal plate being removed from 
the marble by its inſulated handle, and preſented to Mr. ca- 
vArto's electrometer, made the balls of it diverge with negative 
electricity. The experiment was repeated by placing upon the 
large infulated plate four veſſels, containing iron fili 

water, inſtead of the chafing - diſnes: then ſome vitriolic acid! 
was poured into thofe four veſſels, ſufficient to cauſe a vigor- 
ous efferveſcence, and when the ſtrongeſt ebullition was going 
to fubfide, the metal plate of the condenſer was removed from 
over the marble; and being examined, not only 'elefrified 
the electrometer wit ll negative electricity, but gave a ſenſible 
fpark. At this time having tried to obtain electricity from the 
Evaporation! of water, che effects were equivocal or hardly ſen- 
fible; the fame thing happened a few days after, when 
however we obtained clear figns of electricity from thoſe effer- 
veſcences, whach produce fixed and nitrous- air. Thoſe * 
ments were made in a large room. 1 ; 

One day the electricity ariſing from the evaporation-of- water 
ſeemed to be pofitive ; but ſubſequent experiments, and other 
circamftances, indicate that ſueh a re __ be attri- 
Leg to a miſtake. 


Once on repeating theſe experiments in company . Mr. 
LE ROY, member of the R. A. of Sciences, we could not obtain 


any electricity from the evaporation of water or from com 


buſtion, the weather being extremely damp; but the effer- 
veſcence of 4 7 * and diluted vitriolie acid produced elec- 


= certain that it was der rege . it 


ye hole Fi ap "ok F left Paris] once more repeated the ex po- 
riment of the efferveſcence of iron filings, &c. with ſucceſs. 
This experiment was made in the laboratory of Mr. BILLAUMS 


Ani inftrument-maker and lover of electricity. os 
| e 
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Fbe experiment em the evaporation, of water, a? 
anſwer ſo well at Paris, ſucceeded much better Ae wm 0 
where I hethought me of throwing wates upon. the btn, 
which dere an inſalated, In this manner 
the electrieity of the evaporation never fails to | eleArify. the 
chafing-diſh negatively. 2 and ſtrongly enough. for the electricity 
„ ſimple ele&rometer ; it will even afford 
a ſpark, if the condenſer i is uſed. The firſt experunegt of this 
fort was made at Mr. BENNET' 's, who iö a great lover of eleftri- 
city, inc preſence of Mr. -BENNET, Mr: cavALRO, and Mr. 
KIRWAN', members of the Raya horney, and of Mr. WALKER, | 
lecturer of experimental philoſophy. 5 
Another time this experiment pi — repeated with ſuaceſa at 
8 Cal as,Lo's, in the following; manner. A mall erucihla, 
containing three or: four ſmall coals. lighted, was LEON 
then a foo poonful of water was thrown upon the coals, and im- 
— 2 after an electrometer, which communicated. with. the 
coals by means of a wire, diver rged with . wi 
 'Fhefe are the experiments which I have had 
— make p- 2 which I is not og 6 obſerve, 
that altho C nin apparatus not alwa 
2 Mr. CAVALLA's: very. nfible. . o 
meter alone having been often ſufficient for the purpoſe ; yet it 
_ be vue "that it was ii * apparatus, which 
| uggeſted 1 50 experiments, e ; even 
the electric ſpark — be obtained. Theſe experiments have 
juſt opened the way to a vaſt field, which: N much fa 
ther inveſtigation. It is natural to ſuppoſe, th at if bear 
bodies, when they are rarefied or become an 
quire an additional quantity of electric fluid, and 3 
leave thoſe bodies, with which they are connected, negatively 
electrified ; it muſt happen, on the contrary,.. that when-va- 
pours condenſe they muſt part with ſome electric fluid, that i 7 
muſt produce a poſitive electricity. This, however, remains. 
to be proved experimentally, and 1 have already imagined ſexe- 
| ways of trying it, which will be put in practice as foon as 
2 the 2 Mean Whg. 1 beg n * 7 


* 
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clude thi with mentioning a few 0” by en 
rela 15 to «phe atmoſpherical electricity. 
-** The experiments hitherto made, though ack numerous, yet 
concur to ſhew, that the vapours of water, and in general the 
parts of all bodies, that are ſeparated - volatilization, carry 
— an additional quantity of electric fluid as well as of ele- 
heat, and conſequently that thoſe bodies, from the con- 
tat of which the volatile particles have been ſeparated, remain 
cooled and eleQrified negatively : from which it may | 
c ced, that whenever bodies are reſolved into volatile. 
elaftic fluid, their capacity for holding electric fluid is aug- 
mented, as well as their capacity for holding common fire, or 
the calorific fluid. This is a ſtriking analogy by which the 
ſcience of electricity throws ſome light upon the theory of 
heat, and alternately derives light from it; I mean on the doc- 
trine of latent or ſpecific heat, the firſt notions of which were 
ſuggeſted by the admirable experiments of Dr. BLAackx and 
WILKE, and which has been afterwards much elucidated by 
Dr. CRAWFORD, who followed the experiments of Dr. 12wiN. 
By following this analogy it ſeems, that as the vapours on 
their er mp loſe part of their latent heat, on account of 
ity being diminiſhed, fo they part with ſome electric 
bender ence origin Sas the poſitive wp rk which is always 
more or leſs . in the atmoſphere, when the ſky 
4s clear, 'vis. at that height where the vapours begin to be con- 
denſed. Accordingly, the atmoſpherica — is ſtronger 


in fogs, in which caſe the vapours are more condenſed, ſo as 


to be almoſt reduced into rg et and is ſtill ſtronger when thick 
fogs become clouds. 
Hitherto we have accounted for the poſitive atmoſpherical 


electricity; but it is eaſy to account for clouds negatively elec- 


trifieq; for when a eloud, poſitively electrified, has been once 
formed; its ſphere of action is extended a great way round, ſo 


that if another cloud comes within that ſphere, its electric 


fluid, agrecably to the well known laws of electric atmoſpheres, 
muſt retire to the parts of it which are tlie remoteſt from the 
firſt cloud; and from thence the electric fluid may be commu- 

nicatec 


7 


c * 
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nicated to other clouds, or vapours, or terreſtrial prominencies. 
Thus a cloud may be electrified negatively, which cloud, after 
the ſame manner, may occaſion a poſitive elecłricity in another 
cloud, &e. This explains not only the negative electricity, 
which is often obtained from the atmoſphere in cloudy weather; 
and the frequent changes from poſitive to negative electricity, 
and contrariwiſe in ſtormy weather; but alſo the waving mo- 
tion often obſerved in the clouds, and the hanging down ot 
them, ſo as nearly to touch the earth. 355 
After the fore- mentioned diſcoveries we need no longer won 
der at the appearance of lightnings in the eruptions of volcanos, 
as was 1 obſerved in the late dreadful jon of 
Mount Veſuvius. The few experiments I have ſhew, 
that the quantity of ſmoke, but much more the rapidity with 
which it is produced, tends to increafe the electricity which 
ariſes from combuſtion, &c. How great muſt then be the 
quantity of electricity that is produced in ſuch eruptions ? - 
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